(Recelved 14 Aprzl 1969)

. " The pulse radlolyszs of dgueous soiuf_wns of various pymmdmes has been studled under condxtmns wher
-only: solvated electrons are made to react with them: Transient optical-absorption spectra.in the uv rdnge’
: ‘have been obtained which provide mforma,tlon on the site of attack of e7,4 on the pyrimidine: molectle.
These specira have Leen fdentified as the ketyl radicals of the Cs and C§ carboriyls, baséd on examination™:
“of sabstituted pyrimidine derivatives and making use of the keto—enol tautomerism whicl these molecules -
'}_u.ndergo AL 5.0, add at both the C; and Cy positions, and the intermediates:are rapidly protonated
RN 71 gwe the corresponding ketyl radicals. The ketyl radicals dissociate to the corresponding ketyl radical .=
.- anions with a pK~7.0-7.5. In alkaline solutions, on fonization of one of the chromophores the ketyl radical el
anion of the other nondlssoclated carbonyl is formed. The ketyl radicals were found to have an extmctlon'f.__ i

o coeﬂiaent of MlOOO M —2

' INTRODUCTION

Knowledge of the character of the electronic tran51-

ilons respon51ble for all the absorption bands of pyrimi-

dinés and purines is only partially available.*** One of
the primary features of these molecules is that most of

them contam ionizable chromophores, 50 that vana—_

spectroscoplc eluc1dat10n of the molecular. structures.
However, in the study of the. photoc:hemlstry2 and
rad1a.t10n chenn.lstry3 of pyrumdmee in "aqueous solu-

‘cirbonyls at positions Cy and Cy in the moiecule

‘the. course. of studying' the pulse radiolysis of |

: yr;mxdmes in aqueous sohitions,*® some relafively weak
. -transient. a,bsorptmns were observed in the wavelength
region 280 350 nm, which disappeared in the presence

an’ effectlve eIectrou scavenger, such as nitrous omde

gas: oo
. Hzomw%eaq H, OH Hg, H202,

'eaq +NgOﬁOH+NZ+OH_Z. Lo

L {a) G H: Beaven E. R Hohday and E A. ]ohnson in The
Nucleti i Acids, E. Charﬂaff and J. N. Davidson, Eds. (Academic
PressIne; New: Vork; 1955) Vol 1. (b} B. Puliman and A.
Pillman;: Qua;ntum chhemzs:ry {Intersclence Pubhshers, Toe,,
New: York; 1963).

2:(a) A D McLaren and D. Shuga.r P]mtochemzstry of Protems ;
iind. Nuclezc Acids (Pergamon Press Ltd., London, 1964). (b) J G

Buir in Adeances. 9w Photochemisiry; W, A Noyes Jr.,
Hanmond, and’ J; N Piets, Jr.;
Tnc:i - New Yerk 1968), Vol 6. -

Eds. (Intersc:ence Pubhshers. .

cm™ énd to decay by a second order process w1th ZkNIO“ M '“l-sef:“1

The observa,tlon of thls transaent spec1es was found:to :

be pH' dependent and it was provisionally suggesteds -

that it may be “the mononegatlve uracil radical an- .

ion.” The study of these species was, however, made *
difficult by the relatively: stronger absmptlon of the
OH radical’adducts of the: pyrnmdmes over- the sam _
wavelength region.. .
. An OH radical sca.venger was iooked for Whlch Wouldf .

ot give rise to & transient.absorption over ‘the requlred'

wavelength range and which would be relatively : un=;
reactive towards the pynrmdmes The best choice was
terbutanol which was found® to' produce: CH;(CHy)s
COH radical with Awax= 225 nm, an ;= 900M :cm

and . ea="30M- cm—1 ‘and a k(OH—H BU.OH) 25X_

108M -sec 2P :

- The results presented below prov1de strong ewdeﬁce_
for the ketonic. ‘properties- of pyrimidines.: These react

‘with solvated" electrons, ‘mainly at the Cs- ‘and: i

[ L ; t di 1+
erplet results ag possabiy due, in part, to the R carbonyl positions, to pro uce the correspondmg Kety

o radlcais and radical ‘anions, which have cha,racterlstlc
~fransient” optical- -absorption 'spectra. On ionization o

one of the chiromophores, only the’ B.bSOI'ptIOII spectrum:,

-due to the other carbonyl—ketyl radrcal is observed

EXPERIMENTAL

~The pulse rad101y51s of aqueous soluuons of pyrIIIll

dines was carried out using a Febetron 705 system; -

which provides single pulses of electrons of 2.3 MeV:
energy -and abcut 30-nsec: duration. Rectanglﬂa,r
through-flow Spectrosil quartz’ optlcal cells ‘were used:
6 mim- deep, 8 mm high, and 20 mm optical path..T Che

.-thickness of the cell Wa,ll facmg the electron beam was:
- 0.5 mm.

. The momtormg hght source used was an’ Osra.m-

_ XBO 450W xenon lamp. The magnetic field from the
-Febetron’ mterfered with'the are of the lamp: This Wasf
-ehmmated by shleldmg the iamp w;th consecutw
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i Optlcal absorptwa spectra obtaxned on pulse radlolysm

of - 0:5M #BuOH cotttaining {a)- 21073 vracil at pH 5.2 {(d
Arand @ N:0),pH 11.7:( 13 Arand | N>Q):and in 0.2 NaOH -

(A). Trisert: K of radick] as monitéred at 330 nm (h) 2102
dihydrouracil at pI1 5.2 (O Ar and’ € N.O) after correction for-_

absorptma belew 280 BM of t}ze s BuOH rachca[

t gwe' tisé to. transie
- In all expenments carned out

L pyrlmidlnes, in evely Cdse’ th same sohutic . wa :

in: presence of N;0" (1- atm} However, '

S plesenta,tlon of the results, the. .
A solutmns is shown I only a. few dlagrams,_

Reactmn—ra,te constants were determmed,
computer by least-squares approxnnatlon of :
second-order- reactions; . The oscilloscope® trace

. rea.d on a Gerber scanner (Model S‘IO C)‘,

GE 225 computer. IR
The j)H Was vaned usm per’chlo’nc a'm :

“were used as buffers. AlI reagents were: best /
- from Cyciochemmai Ca,lblochem, and Ma]h‘ kro

layers of netlc and conetrc metal Two hlgh mtenmty"._ o
“Bausch & Lomb monochromators were used in' series - L
to reduce ‘scattered light. EMT 9558 OB photomulti:: -

phers weré used, and the photomultiplier and amphﬁm
circuit has been descnbed elsewhere.®=

- Dosimetry” was: cartied out® using - "\720 satmated_
014 ‘thiocyanate solutions at pH 5.5, by following the -

: (C‘\TS)2 radical anion’ at' 500 ;- td.k]_l’lO’Sb esoo= 7600
nit. Total  doses. varying from ~8.0 to, 36.5..

ey
krad/pulse were: used in this work, based on a’ g(e V4
g(OH) =5.5 The: extmctzon coeiﬁc:}ents of. the various

‘ketyl ra.dica,}s ‘observed: were - denved taking g(e™) =

2,75, assuming. that all the e, were scavenged and
- Yeact with. the carbonyl chromophores. In all' cases

Where ‘the ketyl Tadicals of the Ca- and Cg-c carbonyls -

re produced srmultaneously e, at pH well below the

“first dissociation constant pK; of the pyrimidines, equal-

formation of each ketyl’ radical has been assumed. All
the pK valués used were obtaied from Ref. 9, .

Jthe’ eaq —l—eaq

- from’ the rad101y51s of Water, ‘with various'subs
*pyrimidine dérivatives has been studled W1th ‘the'
- of. elucuiatmg and’ determining ‘the reactwe_
. of ‘attack on the pyrimidine wolecular strilcture.
- approach was to ilse the technique of pulse radiolys
“observe the transient: eptlcal—absorptmn spectra
“electron adducts”’
- stants k(e +pyr1m1d1ne) had: previously. b

‘produced. The reaction‘rate co

sured’ ™ for most of the. pyrimidiries eXamined héré an

~were found to be almost diffusion; contro]led (m-th'
© range about 2 10°-2X 10®M~1.5ec 1) _The'r: [

stants were. also found "to be lower: in’alkali

tions, and Greénstock ef 1l showed that this: decre;
followed the dissociation. which these molecules under ¢
in the same pH range. Sinice all the pyrlmldme i

- 'exhlblt 1omza,ble chromophores, the eﬁect of 2

E_xcess concentrations. of: pyrirmdmes were used 16
ssure. compiete scavenging of exq and compete with
ra,dlcakradlca.l combmatlon reactxon v

T Keene, fi. D ‘Black, and E, Hayon Rev. Sei. Tnstr:

(3 .
40,1199, (1969 ;: (b) JOHD Baxenda[e P.E; T Beva,n a.ndD A' :

cott,. Trang; ‘Faraday Soc. 64, 2389 (1969)
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‘The transient optlcal absorptlon spectra obtamed ot
pulse: radiolysis of Oxfree 2X 1073} utacil in. presence" T
of 0.5 #-BuOIl at’ pH 5.2 and pH 11.7 are shown in "0, - °
¥ it -1:(3,) ‘In'neutral solution two transient spec1es are” "
formied  with Amiz~3054-5 ‘nm ‘and. <280- nm. On. * |

tura_tmg the solution: with- NaO; th1s transient spec- 7,
trurm dzsappears completely, arid no other absorption
can be‘seen’in the Wavelength region 280-800 nm~
[F ig. 1(3,)] At pH greatér: than theé: dissociation: con-

: .5 of uracil, only one’transient. species is - -
pulse: racholysm at pH 1LY, Fige 1{a), 0 0 Lo
10:[:5 nm. It is worth notmg the OD of

IR SR
N Sohy ek Bk T HNT NeHp |

T ey

‘relative Q. 0. o

uu.:/a 'en, K e M\cn, .

CHy o 5T &H

e FIG 3. 0pt1ca1-absorpt10n spectra o‘ntamed on pulse rad.miys

" of Arsaturated 0.5 ~BuOH contammg (&) {zmethyliracil
CpH- 3.3 (O) and: pH- LB (A5 (b): 2X 1075 - 3-methyl: uracil;
at pH 6.0 (©).and pH 11.8 (El) (c)" ZXIO“‘*M 1; 3-dimethy]

uracil at. pH 5.1 O) and *pEH 124 (3): Insertis pK of radzcal::

Coas mon;tored at 300 nm (A) and 340 nm’. (A)

o : 'obta,med at pH 5 5

S and the tra,n51ent absorptmn maximum at <280 NI s,
~not present For’ su:nphﬁca.tlon, ‘the’ “hydroxyl groips:
*in’ this: paper are not presented in “their ‘dissocia
L0 “forms; In 0.28 NaOH; no. apparent change
o -'observed FFig: 1(a)] mdlca,tmg ‘that the Cy carbonyl :
"3 :'_"not vet dissociated at this'OH~-ion’ concentratmn ~0n

- - pulse radio]ysm ‘of dihydrouracil & maximium at 275:

2.5 is: obtained .[Fig..1(b)1, with -indications (nc

'-'__'_:shown ‘of - anothet - transient absorption :band helo

---2_50 nm, Due to the mstabihty of d_]hydr_ou cil




Wlth thymine at pH 5.1 is. shOWn in Fig. Z(a),

ith ‘maxima at ~330 and ~305 nim. On pidse tadio- -
iysm at pH 11.8; only orie: transientis formed at Amax -
-@330 nm. On. 1rrad1atlon of I'methylthymine at pH -

: '1-methyluracﬂ); (d)
- farsuv absorption: max1ma
tlon of the electron a :
h transiént: absorptmn produced from the rea.ctmn . _
: C4—carbonyl p051t10n For. exampl N T
'ura,cﬂ two kety1 radicals are: formed (I) (II)

.5, two maxima, are obsérved at' ~340 and ~310 am;.

‘at jJH 12.1, only ‘one’ maximum at 310 am. is found_

[Tig. Z(b)] On méthy lation -of the N; position; - the
-'d1ssoc1a.tzon takes place at the Cycarbonyl posmon,

nd orie must note that in this case the far-uy maximum
at the C; carbonyl position: only is observed, contrary
‘to-what was found for uraeil and thymine. Figure 2(c).

‘shows the transient absorptlon found on puismg dihy-:
.drothymme at pH 5.0; in alka,hne solutions it 15 un—_-

stable and decomposes.

The: -absorption. spectrd obtamed on pulse rad;olyms i

of ‘1 Me-;- 3-Meé-, and 1,3~ dunethylura,cﬁs at neutral
‘and: a?kalme pH are shown in Fig. 3. Io these three
N- methyluracﬂs two' péaks’ are ‘produced in neitral
solutlon (the maxima of the far-uv peaks’could not be

-estabhshed accurately due to. the strong  absorption by

jthé parent compounds) ;. in; ‘alkaline solution only one
peak:is obtained for Ni=methyl and’ Na-methyluracﬂs
‘No changé in the absorption spectrum is found in atka-

'lme golutions of ‘1, 3- dimethyluracil - (see also. below), .
in’ agreenient. with the fact tha.t th1s molecule hasno.-

ionizable chromophore..

“ ‘Before proceeding further and presentmg the results'_';
obtamed with - other: pyrimiidines,’ the results- given -
'a.bove will be discussed, The following points can be-
made: (a) all the transient optical -absorption spectra, _

obta.med résult from the.reaction of é,q~ with the vari-
ous pyrimidines, hot from reaction of OH radicals ot

f'—_buta.nol radlcals, as ‘evidenced by the absence of the _
spectra’ in:NoO- (1 atm) - solutions;. (b)-the transient. . 2

‘species are not produced by reaction: of e, at the

© 5,6 carbon-carbor double bond since similar ‘spectra.
are obtained’ from’ dlhydroura,cﬂ and dihydrothymine - .
(otie-cannot exclude entirely a small percentage of the . -
electrons reacting by adding to the double bond). The =~
shift in"the posmon of the tfransient dhsorption maxima -
follows, the shift in the absorption spectra of the dihy- -

dro: denvatwes to lower wavelengths; (c) the first pK

of these pyrimidines has been shown?®- % to be dite to the -
d1ssoc1atmn at the Cq posmon, except when the Nj
position is methylated in which case dissociation at the = -

+ position’ takes place. The change in the transient
absorption: spectra on pulse radiolysis of these pyrmu»- .
cimes__ in-alkaling solutioris is consistent with the loniza- - 7

on of the carbonyl chromophore at the C2 p031t10n NPT

On’ methylatlon of the Ny, Na, or Cs pOSlthBS,

o maxmla. of the transmnt spemes observed m neutra

both neutral and alkaline solutions; (&). from the chang

in QD of the maxima in alkahae compared to néutra
solutions, it would appear that in most cases there

"equal Teactivity for the'e,q~ at the'C; and Cy positios

but the extinction coefficient of the Carketyl radical

- in. some cases, somewha,t }ngher than. that of the'
. ketyl radical. : '

* To determine whether the transxent spectra obtam__
at pH 5.0-5.5 ‘are due to the ketyl ‘radicals ‘or:to the
ketyl radical  anions, the change in’ absorptlon wal
monitored at a fixed wavelength; as a function of: pH £
obtain the dlssocw,t]on constant of these specxes

6 -4. Ophcal absorpt:on spectr; o'btamt_:d_ n-pulse: radiolysi
uffer, -'cbntammg_Z)(M“*M :




DK 2.4 uf

: 0 tlcal-absorpuon spectra obtamed of pulse radmlys:s o
'Ar-sa.turated 0.5M:¢-BuOH containing {(2). 23¢1073M cytosing. -
atipH 5.5 read: st <1 usec (@)} dt 30 psec (@), and difference
¥ 2)(10 35T cytosing in: 0.2N NaOH read at: <1 pséc
0 usec (B);and difference (IM); (¢} 2>(10‘3M 1omigthyl--
CipH: 5:T read at €17 usec. (O) at 30 usec 0); and_'
differénce (D), and,at pH 1L () 5(d): 2X10°PM isocytosine -
SH ead: 4t <1 psec (O) and 30, cpsec (OY-and pHAALE

(s (b
(3)

2% 10‘ 3L S-methylcymsme at pH: S:2read 1<1 ke
¢ (@), and: dlﬁere

FR 'seen ‘that” the extmctmn coeﬂic1ent of - the_ _
- anions (IV) are greater by a factor of A ‘compared
-to. {II); while: the ‘extinction coeﬂiaent at'a pH>pK
. of-the Cyketyl radical anion’ ‘(HI) s very :close’ to
* (II). This increase in the extinction: coefficient of the:

ketyl radical anion, compa.red to the undissocmted

 ketyl radical; is similar to-that found for ‘afomatic and
aliphatic® ketyl radicals, Dimethyliraéil undergoes no
: dlssocxatlon, and the change observed [Fig:3(c)]is due

to the increase in extinction coeﬁiaent 0f:; the ketyl
radical anion, with pKg=7.02+0.2." :
The " transient absorptlon spectra’ of the Gy and:
Ceketyl radical anions of dracil- {at pH- 8.20)  and
thymme (at pH 8.20) “are shown.in Fig. 4. One can
note in- I'1g 4 that the maxima of the Co-and C.rketyl":;
radical anions are shifted away from each other, and:
that the éxtinction coefficient of the Cyketyl radical
anions is considerably increased. Values for’the extinc:
tion coeflicients; decay constants, and suggested stitic-
ture of the transient spemes observed are. Cflven An
Table .~ :
In all cases, the deca,y rate constants are lower in

" alkaliné solutions, compared 0 the decay of the ra,dlcals

at pH 5.0-5.5. This is as expected since in’ alkaliie
solution the combination reaction is between negatively

-charged species, while at $H 5.0, the radicals and: the

pyrumdmes are undissociated. All the decay’ constants ;
given‘in Table I are subject to a possible €IToT, of 2004~

2 309, due to-the pwbable partial interaction between ™
“- the ketyl radical anions and the ¢-butanol radical. The
~" Udécay constant of the f-butanol radical ‘was foundsto .
S be i 2h= 1.3 10 M L sec L :
" the p0551b311ty that the #butarol radical may: add.to
- the 5,6 carbon—carbon double bond of the pyrlmldme

“One miust - dlso :consider -

molecule “Such: an addition was: found“ for the_

'CH.-,CHOH radmai to thymme

CYTOSINE AND ISOCYTOSINE

F1gures 5(a) a.nd 5(b) show ‘the tra.n51ent spectra.
obtained on pulse: rad1oly51s of  Ou-free solutions of
cytosing at pH 5.5and in 0,28 NaOH. Two tra.n51ents_-
are produced in neutral solution, one with a lifetime of.

T ~30 wsec and. a maximum at ~320410 nm"and. the.

other with g lifetime <100 usec peakmg a,t NSOS:}:SZ-
nm. In alkaline solution; one main transient is: .appai
ently formed, Ninax N310 nin. Somewhat similar résult
are obtained with 1-’\/Ie-cytosme [Fig: 5(c)]in nettral

. solutmn In alkahne sohitiofis; no dlscemab}e dlfferenc
“was found. On pulse rachoiysm of Isocytosine in' neutra}_

solutmn, Fis Ig a(d), 4 Llanszent Wlth )\max' s




SOTpHOn Maxima, - ex i coefhcients, and deca; € consta
“ i radical anions of seme pyrimidines in aqueous solution.

Yecay constant
N4 103 M‘lnsec b

117038
- NaOH .

AMewradl s e X

3-Me-tracil




Decay constant "
IO B esee b

10X 107
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B6X108

o 6.0%10
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" Decay-constant

D e(Mlchiiys T X108 Mlasect o Suggested:

Isocytosine ..

Ofpfic acid o :

:S_iArﬁﬁ_murac:ﬂ _. :




©CBasbituricacd . 5.0 . 31010

420410,

. Isobarbituric acid = -

1.8X105

.._'_’_'}jeir.i':}tieh_-_izo%';' in meutral solubion when both Cr abd Ciketyl

radicals ate formed and € is estimated, deviatior {s +50%.

obtamed Thls it suggested to be the Crketyl ra,dlca,l.
of 1socytosme In alkaline soiutions a different transient

'b Deviation less tha.u :l:ZO%

T 2k/e decay rate va]ues

_-tra.nslent speczes, Flg S(e) as ohtamed
_'__-._a.nd 1 Me-cytosme However, as seen above,

:_produced_ha.vmg a maxunum below 290 nm. a,nd'ls o group at the C5 posmon qf urac




¢ nega,uve radical ‘anion, Support for the la.tter..' :
d1ca1 18 denved from the transient produced from the _

ga;tlve rachcal ahion is formed. if the cytosmes behave i
'lla.rly to the other pyrumdmes the maximum at. -

p:txca! a.bsorptmn spectra. obtamed on. pulse radm]ysxs i
Ar-saturated 0:3M+-BuOH: containing:- (a) -2 X 107%M: orotic °;
id at pH'S 8:{) and: PHAAL G-(T1) 5 (1) 23X 1072 M iso-orotic. |

58 tead at <<tusec (G)yat 50 usec () and differenice

_-ammouracﬂ_ L pH 6.8 read: i

T, .:"Optlcal absorpt;on spectra obtamed on pu!se racho}yms_
" of Ar- saturated 0.50 -BuOH solutions containing (a): 2107234

" barhitaric acid at #H 5.0 (©) and pH 12:9 ([E); (b) 2X10-83
.t isobarbituric acid at pH 5.0 (©) and 'pH 12.2 (I.':J), dotted lines
- aré corrected data; (¢) 2> 1073 dizluric dcid at:pH 5.5 read at-

<1 psec (@), at 40 usec (), and difference (D), also 210734,
Jialuric acid at pH 12.1 (); {(dy 2X107*M allgxan at; pH 5:1..
read at <1 psec (), at 300 usec {@); and difference. ()5
{e). 2 1073M alloxan at pH 12.1 ([); (£} 2X10°M 4-bydrozy-:

- urdeil at pH 5.2 read at <1 psec (G)) at 100 usec: (); and "
: difference (D) (g) 2X107°M thydroxyuracil at pH 121 read
. at <1 ,usec (G)), at 100 ,usec {0), and dJ.EEerence (()) ;

__hlgher Wavelength could be the radlcal produced at
. “the Cy (6r N3) position, and that at lowér Wavelength to
e the radmai at the Cz (or Nl) pos;tlon. L s

_' (:‘r,-c(i SUBSTITUTED DERIVATIVES
The optlcal absorptlon spectra of the ketyl radma

'and radical anions formed on pulse radiolysis.of orotic
“acid, iso-orotic dcid; S-aminouracil, 6- aminouracil, an
-'6Amethy1uracﬂ are shown in- Fig. 6., The results ‘ob
‘tained in some of these systems’ appear somewhat cor
'_---phcated a.nd further Work Wlﬂ be: underta.ken to a,551gn :

sat pHu 116 43); (c) 2310730 S-aminoutaeil at.
and pH 11 7 (%), (d)6




I orotie- acid is at.the C4
n thé: case of i 150—0r0t1c a.c1d two ma,xn:na are o

{at ~3 10:]:5 fim 'and ~-375-4:10 nm) ‘and could: 7 8

be due to the Cp= and Cpketyl radicals, respectively 1'_
On pulse radiolysis of 5-aminouracil; maxima at 3604 i*._-
nm'and <330 nm are produced; and these are con-"
sidered to be the Cy=and Cs-ketyl radlcals, respectively, -
€ transient: spectrum produced. in 5-arninouracil at

11:7,: Fig: 6(c), is in agreemerit with this postulate.

‘The spectra produced on radiolysis of 6-aminouracil:

LateT more complex and could be due to the proximity of

“'thé maxima of the two ketyl radicals. The irradiation -

of 6~methy1uracﬂ gives a spectrum, Fig. 6(e}, some-

what similat to: that obtained froin thymine [see Fig: -
2(a)7. The apparent axima at 32525 nm and 29545
‘nmat’pH 5.3 are due to the Cs- and Cp-ketyl radicals,
--respectlvely, but due to a- proba.b]e overla.p of the
spectra the p051t10n of thesé maxima (this is true for all-
~the other spectra obtained in: this work). may not be"

- correct. Indeed, at pH 11.8 when only the Cgketyl

- radical anion of 6-methyluracil® is' produced, the ab—_ '

-.;;sorpt;on Thaxima appears at 31045 nm.

. Tn'Fig. 7, the transient absorption spéctra obta,lned'
n’ radiolysis of - barbituric "acid,” isobarbituric. acid, -
1e_zlur1c ‘acid, a.Iloxa.n, and 4-hydroxypyrimidine are .

hown, Aga,ln, in some cases, the spectra are complex
.and further work is needed to clarify the situation.

"-'The results in barbituric and isobarbituric acids.
-appear- fairly’ clear: In the former -case, maxima af
310410 and 420410 nm are interpreted as the ketyl -
~radicals of barbituric acid at the Cy and Cs positions,

"'Zrespectweiy Tralkaline solutlons, when the C, catbonyl
15 dissociated, only the C, ketyl is formed [Fig::7(a)]
swith a° broad® maximum' at 420420 nm. With' iso-

“barbituric acid, the same Is observed, Fig. 7(b), except.

‘that the position of the two maxirha is shifted to lower

5 1~“M E Langmulr and E. Hayon, ] Chem Phys 51 4893 -

':j'{1969} fo]lowmg paper.

maximum at 3405 nim 1 and provmonally assagn'

" the C4—kety] radical of pyrmudme, the other
,)\' o

is obsérved. Smce the 300-nm transient is. not prese__
in N,O (1 atm), it is suggested to be produced as the
result of reaction of ¢, with the Ny or: N; double bon

Current work® on' the reactions of solvated’ electron

. w1th N- heterocydlc compounds Wlﬂ 1t 1s hoped

CONCLUSIONS . .? b

These resuits prowde for the ﬁrst time mforma.tm :

‘the ketonic  properties. of uracil and its’ derlvatlvj"

The high' reactivity. of these molecules: with:solvated

electrons’ caii be seen’ to'be due to thé attack: ofie
‘at the Cs— and Cy—carbonyl positions; whenever p
- ble. The ketyl radicals and ketyl-radical ‘anjons pr

duced have characteristic optical. a,bsorptlon'mamma.

~and decay by ‘second-order kinetics: Similar' resultst®

have been obtained with purines and other compounds
of biological interest. The nature ‘of the’ prodict(s)
ploduced from the reaction of two ketyl radicals

mains to beidentified, and éould be: of considérable:in.

© portance in the understandmg of the effects of i ionizing

radiations on the pyrmndme and purme bases of: DNA

-and RNA

-'Wavelengths ‘Thése results have been of considerable .
“help. in identifying ‘the intermediates produced in the
‘Hash photolysis of 5-bromouracil.!s The results obtained .
55111 the pulse rad101y51s of dlalurzc amd F1g 7(c) could
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